Subtype determination of soma-dendritic alpha2-autoreceptors in slices of rat locus coeruleus.
The aim of the study was to subclassify the soma-dendritic alpha2-autoreceptors in the locus coeruleus (LC) of the rat by means of antagonists. To this end, the frequency of spontaneous action potentials was recorded extracellularly from single LC neurones in brain slices. The neurones fired spontaneously at an average rate of 1 Hz. The selective alpha2-adrenoceptor agonist 5-bromo-6-(2-imidazolin-2-ylamino)-quinoxaline (UK 14,304) and noradrenaline decreased the action potential discharge with IC50 values of 5 and 510 nM, respectively. The concentration-inhibition curves of UK 14,304 and noradrenaline were shifted to the right by phentolamine (0.15 microM) and rauwolscine (0.15 microM) but not by prazosin (1 microM). Apparent Kd values of phentolamine were 17 nM (against UK 14,304) and 20 nM (against noradrenaline). Apparent Kd values of rauwolscine were 47 nM (against UK 14,304) and 70 nM (against noradrenaline). (+)-Oxaprotiline (1 microM) suppressed the firing of the neurones within 10 to 33 min. In the continued presence of oxaprotiline, phentolamine and rauwolscine restored firing with EC50 values of 120 and 250 nM, respectively. Prazosin (1 microM) again was ineffective. All three antagonist affinity estimates - against UK 14,304, exogenous noradrenaline and endogenous noradrenaline (that accumulates in the extracellular space in the presence of oxaprotiline) - yield an affinity order phentolamine > rauwolscine >> prazosin, prazosin being ineffective even at a concentration of 1 microM. These findings identify the soma-dendritic alpha2-autoreceptors of the LC as the rat variant of the alpha2A/D-adrenoceptor, i.e. alpha2D. Not only presynaptic but also soma-dendritic alpha2-autoreceptors may at least predominantly be alpha2A/D throughout the nervous system.